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combination of adenosine and sodium nitroprusside (given sequentially) in no-reflow as 
compared to adenosine given individually. 
Methods: 67 high risk patients who underwent percutansous intervention in context of 
ACS or with evidence of less than TIMI (Thrombolysis in Myocardial Infarction) Ill flow to 
begin with or developed deterioration in TIMI flow during the procedure were randomized 
to prophylactic administration of multiple boluses of intracoronary (IC) saline, adenosine 
(12@bolus) and combination of adenosine (l&gibolus) and sodium nitroprusside 
(5Opglbolus). The procedural outcomes were studied. 
Results: Slow or no-reflow was persistent in 14 (60.9%) patients receiving saline, 7 
(30.4%) patients receiving adenosine and 1 (4.8%) patient receiving the combination. IC 
injection with saline did not produce any improvement in TIMI flow (0.9liO.2 to 1.13kO.3, 
p=O.574). However, IC injection with adenosine produced improvement in TIMI flow 
(1.09iO.Z to 2.04*0.3, p=O.O159) and IC injection with combination also resulted in 
improvement of TIMI flow (0.67iO.2 to 2.6leO.2, p<O.OOOl). Treatment of slow or no- 
reflow in saline group of patients by crossover with combination was associated with 
reestablishment of TIMI II in 1 (7.1%) and TIMI III in 13 (92.9%) patients. In case of ade- 
nosine group of patients the treatment by crossover with combination was associated 
with reestablishment of TIMI II flow in 2 (28.6%) and TIMI Ill in 5 (71.4%) patients. No 
untoward complications were noted during the drug administrations. 
Conclusions: Eventhough IC administration of adenosine produces improvement in 
TIMI flow, but the number of patients with no-reflow after prophylactic administration of 
drugs was minimum in case of combination. Thus, IC administration of combination of 
adenosine and sodium nitroprusside acts better as compared to adenosine administered 
&Xle. 
1101-202 No-Reflow Phenomenon: Searching for the Ideal Drug 
Bernard M. Noel, Guy Rossignol, Lynn Alton, G&Id R. Barbeau, Quebec Heart Institute, 
Sainte-Fey, PQ, Canada 
Background : No-reflow phenomenon is a fearful complication in coronary angioplasty. 
In this setting, intracoronary administration of vasodilator agents such as adenosine (Ad), 
verapamil (Ve), nicardipine (Nit) and nitroprusside (Ntp) has been shown lo improve cor- 
onary blood flow. Because of lack of data about their efficacy, duration of action and side- 
effects, we conducted a study comparing those drugs along with these variables. 
Methods : lntracoronafy Ad (10,25,50,100,150 and 300 ug), Ve (50,100 and 200 us), 
Nit (25, 50, 100 and 200 ug) and Ntp (25, 50, 100.250 and 500 ug) were serially admin- 
istered in a randomized, double-blinded fashion I” the left circumflex coronary arlery in 6 
pigs. Coronary blood flow was assessed using a continuous Doppler Flowire and coro- 
nary flow reserve (CFR) was calculated. Parameters including EKG, heart rate, central 
venous, left ventricle. aortic and femoral pressures, along with I& ventricle dP/dT analy- 
sis were also recorded. 
Results : Optimal dosages determined according to maximal CFR increase were Ad 
300ug (2.9+/-0,4). Ve IOOug (2,2+/-0,4), Nit 50ug (3,0+/-0,4) and Ntp 250ug (3,0+/-0,6). 
Ad, Nit and Ntp at these dosages significantly increased CFR (pcO,Ol) compared with 
Ve but there was no significant difference between the three other drugs. The duration of 
action was statistically different between all the drugs, with Nit presenting the longest 
duration of action (1,013+1-200sec, fXO,Ol) and Ad the shortest (38+/-12sec, pcO,Ol). 
Ntp and Nit showed a substantial decrease in systolic blood pressure but the difference 
was only significant for Ntp 
(-18 +/-5 mmHg, p<O,Ol). Significant decrease in maximal dP/dT was associated with the 
use of Ve (-12,5 +I- 7,3 mmHg/sec) when a trend to increase this parameter with the use 
of Ad and Ntp was observed. No drug significantly affected heart rate. 
Conclusions : Increase in CFR is equivalent using Ad, Nit or Ntp while Ve is clearly 
inferior to others. Nit offers a longer duration of action. Ntp reduces systolic blood pres- 
sure and slightly increase dP/dT but this side effect is auto-resolutive and of short dura- 
tion. Ad, despite a short duration of action, is efficient and has minImal side-effect profile 
even at high dosages. 
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1102-175 Coronary Artery Inflammation Is Associated With In 
Viva Temperature Elevation: Quantitation in a Porcine 
Coronary Model 
Robert S. Schwartz. M. Pauliina Moore, Michael A. Jorgenson, James D. Madison, 
Michael R. Mooney, Patty Rieger, Tracy Maahs, Duane M. Dickens, Minneapolis Heart 
Institute Foundation, Minneapolis, MN 
Evidence suggests vulnerable plaque is responsible for myocardial infarction and stroke. 
These inflamed plaques exhibit elevated vessel wall temperatures. This study assessed 
the temperature profile of inflamed swine coronary arteries utilizing a novel intravascular 
thermography catheter. 
Methods: Copper coils were placed in the coronary arteries of five domestic swine (35- 
40 kg) to induce an inflammatory response. Two coronary arteries were treated, while the 
other served as normal control. The coronary arteries were studied in viva at 7, 10, 15, or 
26 days using a novel temperature mapping catheter. This 3.3 F device utilized five thin, 
self-expanding wire arms. each containing one thermocouple. Motorized catheter pull- 
back permitted simultaneous, circumferential vessel wall temperature mapping. After 
temperature recording, the pigs were eurhanized and the coronary arteries pressure per- 
fusion fixed. The arleries were sent for hi&pathology to correlate degree and extent of 
coronary inflammation with in viva temperature measurements. 
Results: At seven days, no inflammation was present, and no coronary arlefy tempera- 
ture elevation occurred. Inflammation developed at ten days, with localized mononuclear, 
neutrophilic, and lymphocytic cell infiltrates within 100 microns of the luminal wall sur- 
face. Maximum measured vessel wall temperature deviation from blood was 1.13 
degrees Celsius over most of the lumen circumference, and occurred only at inflamed 
arterial sites. At 28 days, no thermal differential was found in any vessel, despite marked 
inflammation and stenosis. The majority of inflammation was located pnncipally in the 
advenlitia. Hi&pathology showed 300um or more of neointimal thickness, insulating the 
lumen surface from the adventitial inflammatory cell infiltrates. Control arteries showed 
no thermal differential and normal histopathology was found at all time points. Conclu- 
sion: Inflammation in porcine coronary arteries is associated with significant, focal tem- 
perature rise above blood temperature measured at the lumen surface. Inflammation- 
induced temperature rise is minimal when inflammatory cells are more than 300um from 
the lumen surface. 
1102-176 Inflammatory Response After Coronary Stent 
Implantation: Importance of Plaque Morphology 
Determined by Intravascular Ultrasound 
Elise S. Santos. Jose A. Mangione, Morton Scheinberg, Jose C. Nicolau, Eulogio E. 
Martinez, Jose A. Ramires, Carlos V. Serrano, Jr, Heart Institute (InCor), Medical 
School, University of Sao Paula, Sao Paula Brazil, Hospital Santa Paula, Sao Paula, 
Brazil 
Background. It is known that coronary stent implantation (CSI) induces a prompt release 
of inflammatory markers (IM). We conducted this study to access the correlation between 
the inflammatory response, following elective CSI. and plaque morphology, determined 
by intravascular ultrasound (IVUS). 
Methods. Thirty stable angma patients (67% men, 61 *I 1 years of age) underwent CSI 
due to s&noses of >70% lumlnal narrowing. Immediately before CSI, all patients under- 
went IVUS. Plaque lesions were classified as calcified (C), fibrocalcified (FC). fibrolipidic 
(FL), or lipid (L). Angiographic (ACClAHA) lesion types Were also analyzed. Blood sam- 
ples were collected at baseline (BL) and 15 minutes after CSI. Subsequently. the sam- 
ples were processed for determination of IM (by ELISA): neopterin (N, in ngfml), 
interleukin-6 (IL6, in pg/ml), tumoral necrosis factor-a (TNF, in pgiml) and interferony 
(IFN, in IUlml). Results. The table shows the correlation between plaque morphology and 
the IM at BL and 15m. FC and FL plaques presented a marked increase on all IM after 
CSI. Data expressed in mea&SD. Wilcoxin and the non-parametric Kruskal-Wallis ona- 
way ANOVA. with the Mann-Whitney U statistic test. ‘&0.02: 15m vs BL. In addition, the 
majority of the lesions were Bl (n=l 1) and B2 (n=l7) and resulted in significant changes 
only for IL6 and IFN. respectively. 
Conclusion. These data suggest that IVUS is able to distinguish plaques prone to a 
greater acute inflammatory response following CSI in stable angina patients. 
N IL6 TNF IFN 
BL 15m BL 15m BL 15m BL 15m 
C (n=6) 3.2k.8 4.6il.6 1.3*3 1.4il.6 8.0*3. 7.4+6.5 O.l+O. 0.08*0. 
5 2 1 
FC (1x8) 3.8+2 9.4+1.6 6.7*3. 16.124.8 1.9*2 4.4t3.2’ O.l+O. 2.4iO.3’ f 3 ’ 1 
FL (n=7) 4i2.4 9.9*1’ 0.7+0. 5.7zt4.7 8.7*4. 18.8+2.8 O.l+O. 3.1r0.2’ 
9 3 * 2 
L (“=9) 5.2*3. 5.6*3 1.9*2. 5.li8.3 0.9*1. 3.7i3.5 o.o*o. 0.1+0.1 
3 8 4 1 
1102-177 On-Line Detection of Cholesterol and Calcification by 
Catheter-Based Raman Spectroscopy in Human 
Atherosclerotic Plaque fx Viva 
Sweder W. van de Poll, Karin Kastelijn. Tom C. Bakker Schut, Chaylendra Strijder, 
Genvin J. Puooels. Gerard Pasterkamp. Arnoud van der Laarse, Leiden Universitv 
Medical Center, Leiden, The Netherlands, lnteruntversity Cardiology Institute of the 
Netherlands, Utrecht, The Netherlands 
Background: Raman spectroscopy has the unique potential lo detect and quantify cho- 
lesterol and calcification in an atherosclerotic plaque in viva We evaluated the sensitivity 
and specificity of Raman spectroscopy for detecting cholesterol or calcification in human 
coronary artery and aorta specimens ex viva using a compact clinical, fiber-optic based 
Raman system, developed to be used for h viva applications. 
Methods: From 9 coronary arteries and 4 aorta specimens, 114 sites were evaluated for 
the presence of cholesterol and calcification using both Raman spectroscopy and histol- 
ogy. Acquisition time was -5 seconds. All spectra were evaluated on-line. 
Results: As to quantitative data of cholesterol and calcification in the plaque, Raman 
spectroscopy and histology were correlated with rz0.88 and r=O.71. respectively 
(p<O.OOOl). Sensitivity and specificity for detecting cholesterol and calcification were 
excellent: ROC analysis for each of the components revealed areas under the curves 
>0.92 (p<O.OOOl) (figure A and 8). At the optimal cut-off values determined by ROC anal- 
ysis, positive predictive values >80% and negative predictive values >90% were 
obtained. 
Conclusion: On-line, real-time catheter based Raman spectroscopy detects accumula- 
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tion of cholesterol and calcification in atherosclerotic plaque with high sensitivity and 
speaficity. In a clinical situation. this information may be applied to assess plaque vulner- 
ability and to evaluate effects of drugs on plaque composition in viva 
IRA plaques (n=67) Non-IRA plaques P 
(n=64) 
Culprit 
(ll=38) 
23.7 
15.8 
271318 
Non-culprit 
(n=29) 
3.4 
13.8 
11/3/15 
1102-l 78 Are Multiple Plaque Disruptions More Common in 
Patients With Acute Coronary Syndrome Than in 
Patients With Stable lschemic Heart Disease? 
Shiqenobu lnami, Tomohiro Ogawa, Fumiyuki Ishibashi, Kentaro Okamatsu, Hiroyuki 
Kamon, Kohji Seimiya, Masamichi Takano, Takayoshi Ohba, Shinya Yokoyama. Ryota 
Uemura, Atsunobu Nomura, Shunta Sakai, Junko Saw Kyoichi Mizuno, Nippon Medical 
School Chiba Hokusoh Hospital, Chiba, Japan 
Background Plaque disruption with or without thrombus plays a key role in acute ccrc- 
nary syndrome(ACS) and sudden progression of coronary lesions. Previous cur study 
demonstrated that plaque disruptions in culprit lesion is mere ccmmcn in patients with 
ACS than stable ischemic heart disease(SIHD). We investigated whether the prevalence 
of plaque disruptions in non ischemic related arteries is different between in patients with 
ACS and SIHD in living subjects. 
Methods We performed coronary angioscopy in non ischemic related artery on coronary 
angiography in 32 patients with ACS and 30 patients with SIHD. Forty-one arteries were 
explored in each groups. 
Results At least one plaque disruption was found somewhere other than on the culprit 
artery I” 31 patients(50%). Plaque disruption was found mere frequently in ACS 
group(Zlpts.65.6%) than in SIHD group(lOpts.33.3%)(pcO.O01). 
Conclusion Multiple plaque disruptions were mere ccmmcn in patients with acute ccrc- 
nary syndrome than in patient with stable ischemic heart disease. These results indicate 
that acute coronary syndrome is not a local vascular accident but a pancoronary process. 
1102-179 What Are the Differences Between Culprit and 
Nonculprit Lesions in Patients With Acute Myocardial 
Infarction? 
Jun.ichi Kotani, Gary S. Mintz, Marco T. Castagna, Lukasz Kalinczuk, Jerzy Pregowski, 
August0 D. Pichard, Lowell F. Satler, Ron Waksman, William 0. Suddath. Kenneth M. 
Kent, Neil J. Weissman, Washington Hospital Center, Washington, DC, Cardiovascular 
Research Foundation. New York, NY 
Acute myocardial infarction (AMI) patients exhibit diffuse atherosclerosis, but the differ- 
ences between culprit and non-culprit lesions are not known. Methods: We used intra- 
vascular ultrasound (IVUS) to assess 78 coronary arteries [38 infarct-related arteries 
(IRAs) with culprit and non-cuprit lesions and 40 non-IRAs] from 38 consecutive AMI pts. 
IRAs and culprit plaques were identified by a combination of electrocardiogram, wall 
motion abnormalities (ventriculogram or echocardiogram). scintigraphic perfusion 
defects, and coronary angiogram. IVUS analysis included qualitative and quantitative 
measurements (automatic pullback @ 0.5mmIs) of reference and lesion external elastic 
membrane (EEM), lumen, and plaque&media (P&M=EEM-lumen) areas. Positive remod- 
eling was defined as lesion/mean reference EEM >l.O. Results: Lesion characteristics 
are shown in table. Reference measurements were similar among the three groups. Cul- 
prit lesions (1) contained mere thrombus and predominantly hypoechoic plaque and (2) 
were longer with larger EEM and P&M areas, smaller lumens, and mcrs pwtive remod- 
ellng. Conclusion: Culprit plaques are distinctly different from nonsulpnt plaques in the 
same or other arteries. Culprit plaques have mere markers of instability (thrombus, posi- 
tive remodeling, large plaque burden): however, these markers of instability are not typi- 
cally found elsewhere. 
Thrombus (%) 
Rupture/dissection (%) 
Hypolhypoechoidmixed 
plaque 
Length (mm) 
EEM area (mm’) 15.0+6.0t 11.5+5.7 12.6zt5.6 0.0353 
Lumen area (mm*) 2.0*0.9 4.1&l 3.4k2.5 o.owJ9 
P&M area (mm2) 13.Ozt6.0 7.5*3.7 9.3*4.3 <o.ooo 
Positive remodeling (%) 79.4’ 50.0 50.8 
17.5*10.1’ 9.8*4.0 
3.1 0.0011 
9.4 0.6 
20/21/23 0.0002 
10.3*5.7 <o.ooo 
0.0015 
5 
Calc arc (“) 75.4i35.1 93.1+46.1 80.2+38.6 0.3 
*, PcO.01 vs. others; t, P-zO.05 vs. others. 
1102-180 Impact of Plaque Composition on Arterial Remodeling: 
Comparison Between Atherectomy Tissue and 
Intravascular Ultrasound 
Rvota Uemura Eisei Yamamoto, Yukichi Tokita, Hiroml Kanazawa, Jun Tanabe, Hideo 
Takayama, Hiroyuki Yokoyama, Yoshiaki Ohaki, Kyouichi Miruno, Tohsei National 
Hospital, Shizuoka, Japan, Chiba-Hokusoh Hospital, Nippon Medical School, Chiba, 
Japan 
Background; Recent sectional studies reported that morphological positive remodeling is 
associated with histological plaque composition. However,this relationship has not been 
well defined in clinical. Methods; We studied coronary atherectomy tissue and IVUS find- 
ings in twenty-nine patients(average age 66.2+/-11.0 year old).Seventeen patients were 
stable angina and twelve patients were acute coronary syndrome(ACS). Vessel and 
plaque Cross Sectional Area(CSA) was measured at target lesion before and after 
atherectomy and remodeling Index(RI) was calculated as lesion/reference arterial area 
by IVUS. The plaque tissue was assessed for presence of inflammatory cells, lipid, elas- 
tic tissue or fibrosis, and each of them scored from 0 to 3 grade(O=none, l=mild. 2=dif- 
fuse, 3=diffuse and massive). Results; On the basis of the IVUS findings, average vessel 
CSA was 18.9+/-4.6 and RI was 1 .Ol+/-0.21 before atherectomy. Average percent 
plaque area decreased from 84.6+/-9.2 to 51.0+/-&l (p&01) after atherectomy. RI was 
1.06+/-0.19 in ACS and 0.97+/-0.18 in SA. Positive Remodaling(RI>l.05) was mere fre- 
quent in ACS than SA(66.7% vs 23.5%, p<O.O5). In histological fmdings. inflammatory 
cells sccre was bigger in ACS than in SA(l.42+/-0.90 vs 0.81+/-0.66, pcO.05). Lipid 
score was 1.50+/-l .OO in ACS and 0.81+/-0.98 in SA. RI was bigger in inflammatory cells 
sccre mere than 2 grade group than in 1 grade group(l.lO+/-0.15 vs O&3+/- 
0.19,p<O.O5), and bigger in lipid score mere than 2 grade group than in 0 and 1 grade 
group(l.l9+/-0.20 vs 0.90+/-0.16 vs 0.90+/-0.23, ~~0.05). No such relationship was 
observed in elastic tissue and fibrosis score. Reduction of percent plaque area after 
atherectomy was not associated with histological distribution Conclusion; In cur clinical 
study, RI is associated with content of inflammatory cells and lipid. It is suggested that 
positive remodeling is an important indicator of plaque mstability. 
1102-181 Increased Coronary Sinus Temperature in Patients With 
Significant Atherosclerotic Lesions in Left Coronary 
Artery Determined by a New Technique: The Coronary 
Sinus Thermography 
Manolis Vavouranakis, Eleftherios Tslamls, Sophia Vaina. Konstantinos Toutouzas. John 
Gialafos, Harris& Boudoulas, Pavlos Toutouzas, Christodoulos Stefanadis, 
Hippokration Hospital, Athens, Greece 
By a new coronary sinus thermography catheter we measured the difference between 
right atrium and coronary sinus blood temperature @T). The aim of the present study 
was to investigate whether there is difference in AT in patients with atherosclerotic 
lesions in left coronary artery (LCA) compared to patients wthout coronary artery dis- 
ease (CAD). 
Methods: In the study we enrolled 50 patients. Of them 22 patients had significant 
lesions in LCA, IO in right coronary artery (RCA) and 18 did not have CAD. Temperature 
measurements were performed with a thermography catheter, which was designed and 
developed in cur Institution, consisting of a steering arm that passes through a lumen of 
the catheter and is attached to its tip. The thermistor lead-wires end tc the connector and 
pass through another lumen of the catheter. A thermistor probe is positioned at the cen- 
ter of the tip of the catheter. Manipulation of the steering arm proximally enables the dis- 
tal end of the catheter to be curved. 
Results: The procedure was perfoned successfully in all cases without any complica- 
tlon. The mean blood temperature in right atrium was lower than the blood temperature in 
coronary sinus in all groups (LCA: 38.05+0.43 versus 38.3lt0.44”C, P-zO.001; RCA: 
38.15iO.17 versus 38.32*0.17”C, PcO.001; control: 38.09t0.31 versus 38.19+0.3O”C, 
P<O.OOl). AT was greater in patients with significant lesions in LCA (LCA: 0.26+0.11 ver- 
sus RCA: 0.15+0.08 versus O.lOiO.O7”C, P<O.OOl). AT was greater in patients with dis- 
sass only in LCA compared to RCA (P < 0.001). but there was no statistical difference 
